The ocular pharmacokinetics of eicosanoids and their derivatives. 1. Comparison of ocular eicosanoid penetration and distribution following the topical application of PGF2 alpha, PGF2 alpha-1-methyl ester, and PGF2 alpha-1-isopropyl ester.
These experiments were undertaken to determine whether the increased ocular hypotensive potency of topically applied prostaglandin (PG) PGF2 alpha esters, as compared with that of PGF2 alpha free acid, can be accounted for by increased penetration of the eicosanoid moiety of the esterified PG into the eye. One hour after the topical application of [3H]PGF2 alpha-1-methyl ester (ME) in peanut oil, the 3H activities in the cornea, aqueous humor, and ciliary body of the rabbit eye were 32-, 22-, and 8-fold higher, respectively, than they were following the topical application of [3H]PGF2 alpha free acid. 3H activity during the first 3 hr declined rapidly in the cornea and more slowly in the aqueous humor, but remained essentially constant in the ciliary body for up to 6 hr, declining rapidly only between 6- and 24 hr. 3H activity in eyes that received [3H]PGF2 alpha ME was also several-fold higher in the anterior sclera and iris than in eyes that were treated with [3H]PGF2 alpha free acid, but this difference was much smaller in the conjunctiva. At 1 hr, most of the 3H activity in the aqueous humor was associated with PGF2 alpha, as determined by chromatography, but at 2- and 3 hr other peaks, presumably reflecting metabolites of PGF2 alpha, became apparent. The penetration and intraocular distribution of 3H activity was similar when [3H]PGF2 alpha ME was applied to the eye in normal saline rather than in peanut oil or when the isopropyl rather than the methyl ester of PGF2 alpha was used. These studies indicate that esterification of the carboxyl group of PGF2 alpha greatly enhances the penetration of the PGF2 alpha moiety into the eye and suggests that effective de-esterification of the PGF2 alpha ester occurs in the cornea, resulting in the delivery of PGF2 alpha free acid into the aqueous humor. It is concluded that topically applied PG esters act as pro-drugs and that the increased ocular penetration of these esters may account for the previously reported increase in their ocular hypotensive potency as compared to that of PG free acid or salts.